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N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

INTRODUCTION 

The July report is  the first report t o  r e f l ec t  t h e  current Block I1 LOR 
spacecraft as defined i n  the proposed NASA Block I1 configuration. 
weight s ta tus  summarizes the changes from the previous Block I vehicle, and 
the estimated changes f o r  the  Block I1 I B R  Mission Spacecraft. This  format 
d l W 8  weight s ta tus  reporting consistent with airframe release and continuous 
updating of the estimated LOR changes. 
possible change t o  the Block I spacecraft. 
the  estimated weight breakdown of the Block I1 spacecraft. 
Weight Statement will  include the Block I d e t a i l  weights i n  addition t o  the 
Block I1 column. 

The current 

The potent ia l  change section r e f l ec t s  

The August Detail 
The Detail Weight Statement r e f l ec t s  

The Launch Escape System has been revised t o  include the fu l l  boost 
protective cover weight. 

The Adapter has been changed t o  re f lec t  t h e  S-IV B i n  l i e u  of the S-IV i n  
the Block I vehicles t o  be compatible with t h e  Saturn I-B launch vehicle now 
required f o r  earth orb i t  mission. 

The current report re f lec ts  a Block I1 LOR spacecraft increase of 265 
pounds a t  inject ion and 230 pound8 a t  the injected spacecraft condition l e s s  
Service Module propellant. 
based on Service Nodule propellant loading for  a specif ic  impulse of 313.0 
seconds, and A V budget of the PlLSC Letter PE 5-64-78, dated approxhately 
11 February 1964, subject Contract NAS 9-150, Velocity Budget, Target Weight 
and Hss ion  P l a n s .  
excluding crew. 

The current injected weight of  90,335 pounds is  

This i s  based on a lunar excursion module of 29,500 pounds, 

The Ea r th  Orbit Mission Weight S t x m r a r y  has been revised t o  re f lec t  the  
The 
weight 

Saturn I B  booster wi th  a payload capabili ty i n  o rb i t  of 32,310 pounds. 
payload capabili ty has been reduced by 125 pounds due t o  the  effective 
penalty of the  Launch Escape System weight over 7,275 pounds. 
Module is  loaded w i t h  8,330 pounds of propellant. 

The Service 

1 
SID 62-99-29 



2 0 0  
0 0 0  

o c v  
o r l  
. r c q o  

m o o  ? O  d d  

9 ?  
8 g  
m o o  

a m  rl 

% 
Q: 

. . 
O b  
d o \  o o c v  

m r l  
c - r l  m o\ rc l-i 

m m  m m  0 r- 
(v 
U’ m i n c u  

-- 

2 
SID 62-99-29 



a 3.9" b c o  m a  

-- . . _ _  --.- 1 , 
i 

$ a  m r l  m 

rl m F 
N 
d 

Q 

o\ 
rl 

r2 

r l a  
m d  

rl 
I 

- - .  . .  o e  cv 

o m  
r l b  m a  c o n  
N 

m m  a 
c v b  m 
A 3  

i 

! 
Q) a 
0 
k a 
111 

3 
2 

I 

w 
0 

cn E 
3 

SID 62-99-29 
-- 



N 

o\ 
r-! 

2 

I 

I 

0 0 0  0 0  
d d G  d d  

F 
H 

w 2  ln 

8 r -  
ri 

Ab 

.. 

SID 62-99-29 

~~ - 



R 
H 

8 
- 
N 
N 
H 

A 
H 

(v 
OI 

J 

a cv 
I 

r- c: o\ 
I 

o\ a cv 
I 

0. o\ 
0. r- 
d ri 
I I 

r- 0 
l-l 

m 
m a m 

m 
4 
rl 
4 

0 cv 
\D 
cr\ 

a 

0 
d 

0 
cr\ 

rf 

. 
d 

tc P- I 

d e 

.. 

5 SID 62-99-29 - 
4ltwamw 



v\ 
Lc\ 
I 

d 
I 

.. 
Q 

3 

h 
SID 62-99-29 



N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH 
ESCAPE 
SYSTEM 

ADAPTER 

XL = 399.7 I 

X, = 1483.2 

SPACECRAFT 
DIMENSIONAL 
DIAGRAM 

x L = o  
X, = 83.5 COMMAND 

MODULE x, = 1083.5 

x, = 1Ooo.o 
x, = o  

SERVl CE 
MODULE 

154.0" DIAMETER 

X, = 838.0 

Xa = 502.0 

NOTE: This page is to be revised consistent with the Block I1 
Configuration 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

1 29500 
- -  

i ADAPTEX 

LPI 

TOTAL S/C Injected Less Propellant 53125 1 +230 

I 

PROPELLANT 36945 I +35 
--_ - 

TOTAL INJECTED WEIGHT 90070 +265 90355 
I 

I 

I T E M  

- .  . 

COMMAND MODULE 

SERVICE MODULE - B/O 

LE3 

ADAPTER 
__ - - - .- -- - 

TOTAL LESS PROPELLANT 

PROPELLANT 

GROSS WEIGHT 

SPACECRAFT 

'REVIOUS 
LFRM 011 
STATUS 
6-1-64 

10340 

9925 

7405 

885 

28555 

--I 

CHANGES 
TO 

CURRENT 
BIOCK 1 

+Ut0 

-5 

+63 5 

+276 5 

+3535 
- i -  

i 
I 

- I -  

WEIGHT TO WEIGHT 

10480 

9920 

8040 

3650 

3 2090 
- 

- 
- 

+210 10130 

INJECTED SPACECRAFT 

WEIGHT STATIJS 

1 PREVIOUS I CPANGF 
I BLOCK I1 TO 
' STATUS CURRENT 
: 6-1-64 
1 -  

ITEM 

I . - - - ._ . 

COMMAND MODULE ' 10030 1 +20 

S E F h C E  MODULE F 1 10120 ' +10 
i 1 

3ASIS  FOR CURFBNT 
BLOCK I STATUS 

dCAL 

71 

74 

70 

_- - 

$A CT 

11 

6 

64 5 

I 
I 

I 

CUFGZNT 
BLOCK I1 

STATUS 
7-1-64 

100 50 

10130 

3675 

29500 

533 5 5 

369eo 

_. - 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND M O D m  

CURRENT BLOCK I WEIGHT EMPTY CHANGES 

STRUCTURE 

Increase ablation material consistent with current Avco 
report  reflecting weights based on current heating 
rates. 

Increase secondary s t ructure  based on calculation of 
released drawings ref lect ing addition of studs and 
brackets required f o r  e l ec t r i ca l  and data storage 
supports i n  the lower equipment bay. 

GUIDANCE AND NAVIGATION 

Decrease Guidance and Navigation System based on current 
MIT report  ref lect ing the following changes: 

Decrease i n  the coupling display uni t  based 

Increase i n  t h e  op t ica l  base per calculated 

Decrease i n  t h e  coolant hoses based on 

Eeletion of horizon photometer based on current 

Increase i n  fi lm cartridges based on actual 

on actual i n  l i e u  of estimated weights. 

i n  l i e u  of  estimated weights. 

-0.9 

M.3 

revised estimate. -0.3 

requirements. -3.2 

M.1 i n  l i e u  of estimated weights. 

EARTH LANDING SYSTEE.I 

Increase drogue chute pack assembly based on Northrop report 
re f lec t ing  calculated i n  l i e u  of estimated weights. 

Decrease drogue chute mortar based on Northrop report  
re f lec t ing  redesigns u t i l i z ing  titanium, aluminum and 
fiberglas.  

Increase main c lus te r  chute pack based on Northrop report  

Increase p i lo t  chute pack assembly based on Northrop report 

re f lec t ing  calculated i n  l i e u  of estimated weights. 

ref lect ing calculated i n  l i e u  of estimated weights. 

Increase sequence control based on Northrop report  reflecting 
actual  in l i e u  of calculated weights. 

10 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT BLOCK I WEIGHT EMPTY CHANGES 

REACTION CONTPOL SYSTEM 

Decrease propellant tank based on B e l l  report ref lect ing 
actual  weights of fue l  and oxidizer tank she l l  assemblies. 

Increase pressure tanks based on specification weight increase. 

Increase engines based on Rocketdyne report ref lect ing 
actual  i n  l i eu  of calculated weights of the  engine 
components. 

Increase engines due t o  revised vibration levels reflected 
i n  engine specification. 

COMMUNI CATIONS 

Increase C-band transponder baaed on Collins report ref lect ing 
vibration f b s  and the addition of a f i l t e r  for  EMI control. 

Increase VHF/AM receiver beacon based on Collins report 
ref lect ing actual  i n  l i e u  of calculated weights. 

Delete VHF-UHF diplexer due t o  the  addition of a UHF updata 
link channel t o  the  VHF multiplexer. 

Delete the 2-KMC high gain antenna transmission lines as there 
is no requirement fo r  t h i s  i t e m  on the  Block I vehicles. 

TOTAL COMMAND MODULE CUFiRENT BLOCK I WEIGHT E2P"Y CHANGES 

-0.8 

+1.0 

+6.8 

+2.0 

(-6.0) 

so.4 

W.6 

-1.5 

-5.5 
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SEFNICE MODULE 

CURRENT BLOCK I WEIGHT PlPTp CHANGES 

MAIN PROPULSION 

Decrease engine due t o  incorporating Aerojet report 
ref lect ing t h e  following changes : 

Decrease i n  injector  due t o  reduced flange 

Decrease i n  main mlves due t o  incorporation 

Decrease i n  thrust  struts due t o  redesign 

Increase i n  actuators based on current 

thicknesses. -5.h 

of hollow balls and aluminum cages. -8.8 

and material change fo r  weight reduction. -3.7 

supplier quotes. +4.4 
Decrease i n  hardware based on actual  weights. - 0 . 5  

Increase engines due t o  NASA direction (Iwx W55OOMA) t o  provide 
baffled injectors  i n  l i e u  of unbaffled injectors  and t o  or ient  
t h e  development of t h e  SPS engine t o  provide a dynamically 
s tab le  injector  capable of meeting the S C  i n s t a b i l i t y  
cr i ter ion.  

REACTION CONTROL SYSTEM 

Decrease propellant tanks based on B e l l  report ref lect ing 
actual  weights of the fue l  and oxidizer tank s h e l l  
assemblies. 

Increase quantity gauging per Giannini report ref lect ing 
longer fiber optics on t h e  sensors. 

Increase pressure system helium tank based on revised 
specification weights. 

TOTAL SERVICE MODULF: CURFENT BLOCK I WEIGHT EMPTY CHANGES 

(-6.0) 

-34.0 

+8.0 

(+LO) 

-2.0 

+1.0 

+2.0 

-5 -0 

13 
SID 62-99-29 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

W 

LAUNCH ESCAPE SYSTpl  

WEIGHT STATUS 

I TEN 

- - - _. . 

Structure 

Elec t r ica l  System 

Propulsion System 
Main T h r u s t  
J e t t i son  
Je t t i son  Motor 

S k i r t  
Pitch Control 

Separation Provisions 

C / M  Boost Prot. Cover 
- ~. 

LES - NO BALLAST 

BALLAST 

TOTAL L.E.S . 

'REVIOUS 
LFRM 011 
STATUS 
6-1-64 
.. 

1239 

85 

4774 
434 

92 
49 

13 

6686 

719 

7405 

CHANGES 
TO 

CURRENT 
BLOCK I 

-.. 

+520 

+520 

+115 

+63 5 

CURRIDIT 
BLOCK I 
WEIGHT 
7-1-64 

- 

1239 

85 

4774 
434 

92 
49 

13 

520 

7206 

834 

8040 

1 

BTIMATED CURRENT BASIS FOR CURREN 
CHANGES 1 BLOCK I1 1 BLOCK 1 STATUS 

"0 I WEIGHT- 
3LOCK I1 ~ 7-1-64 /%EST __  __. _._ --._ .. 

-105 

-1Q5 

1239 

85 

1 4774 
' 434 

1 92 ' 13 

520 

I 49 

I 

7206 

729 

7935 

j 45 

5 
I 

I 
I 
I 

I 

100 
I 

15 

100 

24 

CAL 

55 

95 

__- 

100 

100 

100 

78 

70 - 

- 
A C T  
- 

100 

100 

7 

6 - 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SYSTEN 

CURRENT BLOCK I CHANGES 

BALLAST (+us 1 
Increase ballast consistent with Command Module and LFS balance + u 5  

requirements. 

BOOST COVER 

Incorporate a boost protective cover which w i l l  completely 
enclose t h e  conical portion of t h e  Command Module and 
w i l l  be attached t o  and jett isoned wi th  the LFS. +520 

TOTAL LAUNCH ESCAPE SYSTEM CURRENT BLOCK I CHANGES +635 

15 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

ITM 

Structure 

Electrical 

Propellant Msperml 

Separation Sylrteuu 

SJrrJt- 

PREVIOUS 
AFRM ou 
STATUS 
6-1-64 

709 

20 

156 

885 

ADAFTER 

WEIGHT STATUS 

CHANGES 
To 

CURRENT 
BLOCK I 
+25U 

+50 

+m4 

+2765 

~~ 

luRRENT 
BUCK I 
EIGHT 
7-1-64 

3220 

70 

3Qo 

3650 

I 70 

I loo +lo0 
I 

BASIS FOR CURRENT 
BLOCK I ST 
1 
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N O R T H  A M E R I C A N  AVIATION.  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

ADAPTER 

CURRE?4T BIOCK I CHANGES 

Increase the Adapter weight due to  uti l iz ing the S-IV B Adapter in 
l i e u  of the S-IV Adapter as the current Block I mission8 w i l l  be 
flown on an S-IB Booster i n  l i eu  of an S-I. +2765 

17 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURREXT ESTIMATED WEIGHT EXTPY CHANGE3 TO BWCK I1 

STRUCTURE (-478.0) 

Decrease the ablator  due t o  incorporating a boost protection 
cover and thermal control paint. -265.0 

Decrease ablator  due t o  changing ablator  thickness t o  
c r i t e r i a  of 600°F a t  chute deployment. 

Decrease ablator  due t o  incorporating the  flat top heat 
shield design. 

-50.0 

-25.0 

Reduce heat shield window glass thickness from 0.70 inch t o  
0.55 inch based on a more detailed thermal and s t ruc tura l  
analysis. -U.O 

Add LEM docking provisions for  the LOR mission. +150.0 

Add laser equipment bay supports required fo r  food compartments 
which were previously provided by Crew Systems. +8.0 

Decrease secondary s t ructure  heat shield equipment area due t o  
removing supports which a re  ins ta l led  i n  the ear ly  Airframe 
f o r  support of f l i g h t  qualification equipment. -4.0 

Decrease the  heat shield substructure due to inlarging the 
umbilical from loo0 t o  1300 wires which requires a l a rge r  
cutout i n  t h e  heat shield.  

Remove Window from s ide  hatch and replace with panel 
f o r  Lunar Landing Mission. 

Decrease forward heat shield due t o  incorporating the flat 
top heat shield design. 

Decrease heat shield center section frames due t o  u t i l i z ing  
t i tanium pork chops frames and s t r ingers .  

Decrease inner s t ructure  due t o  incorporating a s ingle  point 
parachute attachment. 

Reduce fac tor  of sa fe ty  from 1.5 t o  1.4 i n  areas requiring 
redesign. 

-3.0 

- 25.0 

-48.0 

-41 0 

-80.0 

-6.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CUREENT ESTIMATED WEIGHT WTT CHANGES TO BWCK I1 

STRUCTLTRE (CONT'D) 

Decrease rendezvous window w e l l s  due t o  u t i l i z i n g  honeycomb 
i n  l i e u  of castings. 

Decrease forward heat shield due t o  removal of access door t o  
pitch motor. 

Decrease lower equipment bay structure and coldplates due t o  
incorporating f u l l  electronic repackaging and ring mounted 
lower equipment bay design. 

Decrease vent due t o  replacing copper wi th  beryllium. 

Decrease aft compartment supports due t o  equipment relocation 
f o r  center of gravity improvement. 

Relocate fomard pi tch engines. 

Add provisions t o  allow extra vehicular ac t iv i ty  thru the 
side hatch . 

STABILIZATION & CONTROL 

Increase wiring based on adding S-IV B control interface 
and body bending filters. 

Increase equipment due t o  miscellaneous humidity and EMI 
proofing. 

Decrease equipment and wiring due t o  repackaging fo r  the 
ring mounted lower equipment bay concept and incorporating 
switchable redundant parts.  

Delete requirement f o r  in-flight maintenance. 

Increase wiring consistent w i t h  the 1300 Wire umbilical 
requirement . 

Decrease e l ec t r i ca l  wiring and connector8 based on reduced 
wire gauges and u t i l i z ing  small connectors. 

-11.0 

-5.0 

-64 . 0 
-8.0 

-7.0 

t7.0 

+10 . 0 

( -27 0 I 

+5.0 

+30.0 

-30.0 

-22 . 0 
+U.O 

-24.0 

19 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT ESTIMATED WEIGHT pIpTp,CHANGEs TO BLOCK I1 

GUIDANCE JUD NAVIGATION 

Decrease e lec t r ica l  wiring and connector based on reduced 
Wire gauges and u t i l i z ing  amall connectors. 

Decrease guidance and navigation system due t o  incorporating 
t h e  Block I1 0 & N system for the lunar spacecraft. 

Increase wiring consistent with the 1300 wire umbilical 

Add wlring provisions for the  rendezvous radar equipment. 

Decrease w i r i n g  due t o  deleting requirement for the computer 

requirement. 

keyboard from the controls and displays. 

CREW SYSTEMS 

Increase egress accessories due t o  adding aids for extra 
vehicular activit ier,  . 

F&duce trilox pads from three layers t o  two layers and 
delete worktable assembly per current requirements. 

Delete food storage box arpports a8 t h i s  rsquirsment has 
been integrated With secondary structure design. 

Decrease crew couch due t o  redesigning for a unitized 
configuration. 

CONTROL 

Provide t h e  CO2 ab8orber elements with a bypass in order 
t o  a t t a i n  minimum oqgen nm of 10 Q"@hn i n  3.5 psia  
(ruited) condition. 

up that could dogmde electronic equipment. 
Add free condomate control t o  minimilee Zree water build 

Add LEX water transfer 8 p t a m .  

( -5.0) 

-17.0 

-10 .o 

+10.0 

+17 . 0 

-5.0 

(-80.0) 

+10.0 

-4.0 

-16.0 

-70.0 

(+2l.O) 

+10.0 

+10.0 

+5 .o 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

CCpllMAND MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANGES To BUCK I1 

R?VIRONMENTAL CONTROL (CON" 'D) 

Uti l ize  a combined tank with separate compartments for waste 
water and potable water. 

~ n c r e a s e  provisions for s/M temperature control system. 

Decrease e l ec t r i ca l  wiring and connectors based on reduced 
gauges and u t i l i z ing  small connectors. 

EARTH LANDING SYSTEM 

Incorporate Block I1 configuration u t i l i z i n g  a single 
point parachute attachment and repackaging of chutes. 

Reduce thruster8 due t o  changing from four tension springs 
t o  two. 

Add a bag system t o  provide an apex up single point f l o t a t ion  
a t t i t u d e  only. 

R a d u i g n  rin prrabrta fo r  higher decending weight. 

Decrease e l ec t r i ca l  WLring and connectors based on reduced 
gauges and u t i l l e ing  small connectors. 

INSTRUMENTATION 

Delete instrumentation required for  flight qualification. 

Add Nuclear Radfation Detection provisiom required for t h e  
lunar vehicle. 

Add Wiriry; t o  provide connoctlon between the caution and 
Warning me1 and the  d t 8  pZ'OVi0~8ly t e8 td  with th8 In- 
flight test 8m-o 

Add provirionr t o  provide for S-IV B EDS interface.  

Add checkout provisions for t h e  LEM in t he  stowed and docked 
pos i t  Ion. 

-4.0 

+2.0 

-9.0 

-10.0 

+15.0 

+50.0 

+5.0 

+20.0 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

CURRENT ESTIMATED WEIGHT WTY CHANCES TO BLOCK I1 

INSTRUMENTATION (CONT * D) 

Decrease PCM equipment due t o  repackaging for the ring mounted 

Increase wiring consistent wi th  the 1300 w i r e  umbilical require- 

lower equipment bay concept. 

ment. 

Decrease e l ec t r i ca l  wiring and connectors based on reduced 
wire gauges and u t i l i z ing  smaller connectors. 

ELECTRICAL POWER 

Increase e l ec t r i ca l  wiring consistent with t h e  1300 wire 
umbilical requirement. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z ing  small connectors. 

Repackage post-landing bat ter ies .  

Uti l ize  fuel c e l l  power i n  l i e u  of pyro battery for S/N 
separation. 

Incorporate complete Eps humidity fix. 

Add a DC t o  DC regulator. 

REACTION CONTROL 

Increase e l ec t r i ca l  wiring consistent with the  1300 wire 
umbilical requirement. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z ing  amall  connectors. 

COMMUNICATIONS 

Increase signal conditioner due t o  replacing dummy module6 
with signal conditioning module for redundancy. 

Eliminate C-Band and u t i l i z e  S-Band for low a l t i t ude  trackfng. 

-22.0 

+49 0 

-90.7 

(-22.0) 

+50 . 0 
-66.0 

-12.0 

-8.0 

+10.0 

+4 .O 

(-5.0) 

+5 .O 

-10.0 

(-59.0) 

+7.0 

-35.0 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

ClJRRENT ESTIMA'I'JlD WEIGHT Mplp CHANGES TO BLOCK I1 

COMMUNICATIONS (CONTI D> 

Decrease equipment and wiring due t o  repackaging f o r  t h e  
ring mounted lower equipment bay concept. 

Decrease eqyipment due t o  deleting requirement f o r  in- 
f l i g h t  maintenance. 

Increase equipment due t o  miscellaneous humidity and EMI 
proofing. 

Add a redundant S-Band p m r  amplifier. 

Replace t h e  scimitar antenna with the 1811 band antenna. 

Transfer the VHF antenna t o  the Service Module. 

Add provisions f o r  switchable redundant S-Band Transponder 
and Premdulation Processor. 

Increase VHF-HF Recovery provisions due t o  adding VHF 
decent and post landing W Antennas. 

Increase e l ec t r i ca l  wiring consistent wi th  t h e  1300 wire 
umbilical requirement. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z ing  small connectors. 

Increase e l ec t r i ca l  provisions due t o  adding wiring required 
fo r  the  high gain antenna. 

CONTROLS AND DISPLAYS 

Chem-etch mounting panels for  the  LOR vehicles that could not 
be accomplished due t o  schedule on Block I. 

Decrease laser equipment bay G & N controls and displays due t o  
incorporating the Block I1 G & N system f o r  t h e  lunar 
spacecraft. 

Add rendezvous radar panel required f o r  LOR mission. 

Add Nuclear Radiation Display. 

-20.0 

+20.0 

+6.0 

+22.0 

-15.0 

+5.0 

+1.0 

+9.0 

-15.0 

+lo. 0 

(-16.0) 

-5.3 

-2.0 

+7.0 

+3.5 
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N ' O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

MODULE 

CURRENT ESTIMATEXI WEIGHT EKPTY CHANGE3 TO BLOCK I1 

CONTROLS AND DISPLAYS (CONT'D) 

Add high gain antenna control required for  deep space 
colIlPnunication. 

Modify control and display for the lunar vehicle. 

Add COSS updating t o  CTE. 

Delete main display computer keyboard and u t i l i z e  LEB 
computer control only. 

Decrease main display panel due t o  eliminating subpanels 
and display be increasing time sharing of di8play. 

Increase electrical wiring consistent with t h e  1300 wire 
umbilical requirement. 

Decrease wiring and connectors based on reduced wire gauges 
and u t i l i z ing  smal l  connectors. 

+2.5 

+29 .O 

+2.0 

-26 .o 

-6 .O 

+2l.8 

TOTAL COMMAND ODULE CURRENT ESTIMA WEIGHT EMPTY CHANGES TO BUCK 11-938-0 
?To be brought foruard T 

24 
SID 62-99-29 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

CQMMAND M O D m  

CURRENT ESTIMATED USEFUL W A D  CHANGES TO BLOCK I& 

SCIENTIF'IC EQUIPMENT 

Add sc i en t i f i c  eqyipment based on current LOR misaion 
requirements . 

CREW s y s m  

Add two portable l i f e  eupport systems based on the current 
requirements of the IOR vehicle and IXM. 

Decrease hygiene and medical storage boxes based on redesign 
of containers that cannot be accompliahed on early Block I 
vehicles . 

Reduce food due t o  offloading for  a 10 day i n  l i e u  of l4 day 
mission. (Useful Load) 

Decrease f l i g h t  k i t e  based on redesign deleting sextants. 

FNVIRONKENTAL CONTROL 
0 

Reduce l i thium hydroxide due t o  off load for a 10 day 
i n  l i e u  of U, day mission. (Useful Load 

(+80.0) 

+80.0 

(+e5 . 0 ) 
+120.0 

-6.0 

-23 0 

-6.0 

( -37 0 

-37 0 

TOTAL COMMAND MODULE EsTlMATED USEFUL LOAD CHANQS TO BLOCK I1 +l28 . 0 
(To be brought fomard. ) 
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N O R T H  A M E R I C A N  AVIATION,  INC. -ACE 4 INPORkUTION SYSTEMS DIVISION 

COMMAlqD MODULE 

ClJFUGNT ESTIMATED CHANGE3 To BIDCK I1 

CONTINGENCY 

Due t o  lack of r e a l i s t i c  design data, a contingency 
allowance i s  included i n  accordance with the  Block I1 
brief ing t o  NASA. 

BALLAST 

Preliminary information indicate ballast xill be required 
t o  a t t a i n  an L/D of .43. 
incorporate aerodynamic fixes t o  alleviate t h i s  problem. 

Studies are in progress t o  

(+l60) 

+ l e  

(+220) 

+220 

TOTAL This Page 

TOTAL COMMAND MODULE ESTIMATED 

TOTAL COMMAND MODULE ESTLKATED 

TOTAL COMMAND MODULE ESTIMATED 

WEZGHT EWTp CHANGES TO B W C K  I1 

USEFUL IDAD CHAloclEs 

CHANGES TO B W C K  I1 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIMATED WEIGHT EMPTY CHANCES TO BLOCK I1 

STRUCTURE 

Add structural  beef-up required t o  support the rendezvous 
radar equipment. 

Add s t ructural  provisions f o r  supporting the high gain 
antenna. 

Increase s t ruc tura l  provisions fo r  the C/M t o  S/M umbilical 
fa i r ing  due t o  enlarging the capacity t o  1300 wires. 

Increase engine mount and backup structure due t o  s t i f fness  
requirements. 

Add micrometeoroid protection i n  outboard sectors of t h e  four 
propellant tanks t o  afford the greatest  r e l i ab i l i t y .  The 
shielding w i l l  be of an internal  type mounted d i rec t ly  t o  
the outboard panels. 

Incorporate a passive SPS and RCS thermal control.(Insulation, 
propellant, e t  c . ) 

Decrease structure due t o  reducing factor  of safety from 

Shorten Service Module structure from 155 inches t o  Us3 inches 

1.5 t o  1.4 on a l l  structures requiring redesign. 

t o  be compatible wi th  t h e  shorter propellant tanks sized 
for l+l,OOO pounds usable. 

(+5.0) 

+35.0 

+30.0 

+lo. 0 

+50 0 

+100.0 

+loo. 0 

-25.0 

-57.0 

Decrease outer she l l  panel based on redesign t o  a sbi-arched 
structure with a lesser end moment requirement and a change 
i n  the helium pressurization access door from s t ruc tura l  t o  
nonstructural . -95.0 

Decrease radial beams due t o  reduction in web gauges, s t i f f ene r  
cap area, and inner and outer cap areas. -30.0 

Decrease forward bulkhead due t o  rederigning to a spider t ru s s  
structure i n  l i e u  of honeycomb panels. -73 0 

Decrease aft bulkhead due t o  8 reduction of face sheet thick- 
ness, density of honeycomb core, and t h e  outer ring. -15.0 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

SEFNICE MODULE 

CURRENT ESTIMATED WEIGHT EWTY CHANGES TO BLOCK I1 

STRUCTURE (CON" ' D l  
Decrease insulation on a f t  bulkhead due t o  reduction i n  

Q-felt density. -15.0 

Decrease outer s h e l l  panel due t o  an increase i n  radiator  
i i z e  required by the freon loop temperature control 
system. -10 . 0 

ENVIRONMENTAL CONTROL (+37 0 1 
Delete propellant temperature control system a s  t h e  Block I1 

vehicle employs a passive system. -80.0 

Incorporate a freon cooling system i n  l i e u  of a water 
glycol c i rcui t  and add a aecondary redundant cooling 
loop due t o  the reliability requirements of t h e  lunar 
mission. 

INSTRUMENTATION 

Add radiation detection sensors t o  the Service Module. 

Add provlsions f o r  IXM monitoring i n  a stowed position. 

Increase wiring consistent with the 1300 wire umbilical. 

Decrease wiring and connector8 based on reduced wire gauges 
and u t i l i s ing  m a l l  connectors. 

ELECTRICAL pckJE;R 

Increare wiring consistent with the 1300 wire umbilical. 

Decrease Wiring and connector8 based on reduced wire gauges 
and ut i l iz ing  muall connectors. 

mHIIs1oPJ 

Docrease propellant and oxidiser tu& gauges based on 
nf inod  tank -mure  regulation by u t i l i z ing  preci8ion 

rather than 240 psi. 
d - 8  wfiich U O W  design for PrCbSSUIW relief at  225 p8i 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIMATED WEIGHT ENP"Y CHANGES TO BLOCK I1 

PROPULSION (CONT'D) 

Decrease propellant and oxidizer tank gauges based on 
reducing helium quantity and allowing for PC decay. 

Incorporate SPS electrically operated ball valves. 

Decrease propellant and oxidzer tanks due to shortening the 
tanks for a W,OOO pound usable propsllant. 

Increase wiring consistent with the 1300 wire umbilical. 

Decrease wiring and connectors based on reduced wire gauges 
and utilizing small connectors. 

REACTION CONTROL SYSTEM 

Redesign RCS engine support housing to accommodate increased 
dynamic loads. 

e 
Delete RCS heat shield due to incorporating titanium face 

sheets to the outer panel. 

Increase wiring consistent with the 1300 wire umbilical. 

Decrease wiring and connectors based on reduced Wire gauges 
and utilizing small connectors. 

R.duce attacbnts for structural closeouts on RCS panels. 

Add high gain antenna a p t a m  required for deep spce 
conrrrmnicationa. 

Add rendezvous radar equipent consistent with the IiDR 
requirements . 

Transfer VHF conmunlcation antenna 

TOTAL SERVICE MODULE ESTIMATED WEIGHT 
(To be brought forward) 

-80.0 

-10.0 

-199.0 

+13 .O 

-17.0 

( -50 0 

+12 .o 

-50.0 

+13.0 

-17.0 

-8.0 

( + a 9  .O) 

64.0 

+l25 .O 

+30.0 

-125.0 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  
SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIMATED USEFUL LOAD CHANGE TO BLOCK I1 

MAIN PROPULSION (+185.0) 

Decrease helium quantity allowing for Pc decay. -22.0 

Increase SPS residuals based on new mixture ratio tolerances 
+207i 0 and trapped residuals. 

+185.0 TOTAL SERVICE MODULE ESTIVATED USEFUL LOAD CHANGES TO BLOCK I1 
(To be brought forward) 

SID 62-99-29 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SERVICE MODULE 

CURRENT ESTIMATED CHANGES TO BLOCK I1 

CONTINGENCY (+150) 

Due t o  lack of real i s t ic  design data, a contingency 
allowance is  included In accordance with the Block I1 
briefing to KASA. +I50 

TOTAL This page i-150 

TOTAL SERVICE MODULE ESTIMATED WEIGHT EMPTY CHANGES TO BLOCK I1 -125 

TOTAL SERVICE MODULE ESTIMATED USEFUL LOAD CHANGES TO BLOCK I1 +l85 

TOTAL SERVICE M O D W  ESTIMATED CHANGES TO BLOCK I1 +2lO 
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N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

LAUNCH ESCAPE SPSTEM 

CURRENT ESTIMATED WEIGHT CHANCES TO BLOCK 11 

B A U T  (-105) 

Decrease ballast consi~tent with current Commsnd Module LES 
balance requirements. -105 

TOTAL LAUNCH ESCAPE SYSTD! ESTIMATED WEZc)IT CHANGES TO BLOCK I1 -105 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE M d  INFORMATION SYSTEMS DIVISION 

ADAPTER 

CURRENT ESTIMATED WEIGHT CHANGES TO BLOCK I1 

Decrease S m  Adapter uti l ized on the B l o c k  I vehicles due t o  
removing the structure trusses required to  s t i f f en  the Adapter 
when the LEM is not installed. -75 

Add a Service Module and LEI4 di8persd system ut i l iz ing  a dependent 
type system. +lo0 

TOTAL ADAPTER CURRENT ESTIMATED WEIGIIT CHANGES TO BLOCK I1 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY COMJ~?’IS 

LAUNCH ESCAPE SYSTEM 

The design goal established for t h e  LFS is 6,300 pounds, excluding ba l l a s t ,  
This weight was based on the  September 1962 s t a tus  weight of 6,600 pounds, 
including the necessary ballast t o  provide currently determined aerodynamic 
s t a b i l i t y  t o  prevent tumbling. 

The or ig ina l  design goal of 5,900 pounds, as reported i n  the June s ta tus ,  
SID 62-99-5, was based on an a t t i t ude  controlled configuration. 
configuration weight includes a pitch motor and ballast not included i n  the  
or ig ina l  t a rge t  weight. 

The current 

COMMAND M O D W  

The design goal established for the Command Rodule is 8,500 pounds. 
estimated weight breakdown for the design goal is  provided for  comparative 
purposes. 

An 

The or ig ina l  design goal weight of 8,340 pounds, as reported i n  the  June 
s t a tua ,  SID 62-99-5, did not include the  proposed increases nor the  Category 
I reductions presented i n  the July br ief ing $nd incorporated in the  July 
Sta tus  Report. 

SERVICE MODULE 

The design goal established f o r  the Service Module less usable propellant is 
11,OOO pounds. 
for comparative purposes. 
usable propellant for the  25,000 pound LEK. 

An estimated weight breakdown f o r  t h e  design goal is  provided 
This configuration is  sized for  45,000 pounds 

The or ig ina l  design goal weight of 8,595 f o r  t h e  burnout condition was baaed 
on lunar configuration sized for 31,000 pounds usable propellant. 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

WEIGHT HISTORY 

COMMAND NODULE 

ITEM 

---_________-___-I.. 

Structure  

S tab i l iza t ion  & Control 

Guidance & Navigation 

Crew System 

Environmental Control 

E a r t h  Landing System 

I n s t  m e n t a t i o n  

Elec t r ica l  Power 

Reaction Control 

C o m i c a t  ion 

Controls & Msplays 

WEIGHT E X I T  
-- 

Sc ien t i f i c  Equipment 

C r e w  

Su i t s  & Personal Equipment 

AUTH@RIZED 
CHANGES 

-I___ Dgiy4 _. _. 

3824 I +277 
j 181 

261 1 +90 
~ 530 

235 -11 

610 ! +49 

I 
1 
I 

I 

I 
I 

173 ' , +7 

390 ; +10 

195 ; 
330 +33 

261 +19 

6990 i +474 

250 I -170 

528 

304 

90 I 
I 
I Food & Containers 

Reaction Control Propellant j 210 

Environmental Control Fluids 1 128 .B500. -.-- 

GROSS WETGHT I 

+58 

. . _- . . - - .. 

+362 

DESIGN 
GOAL 

ADJUSTED 
7-1-64 - - --- 

4101 

181 

351 

530 

224 

659 

180 

400 

195 

363 

280 

7464 

80 

528 

362 

90 

210 

128 

8862 
---I-__I - 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND KODULE WEIGHT HISTORY 

WEIGHT EMPTY AUTHORIZED CHANGES 

STRUCTURE 

Change parachute attach t o  a two leg  configuration fo r  incor- 
poration of the ttRrmbling Concept" at ear th  impact atten- 
uation. (CCA No. 93) 

Delete the extendable heat shield window covers and replace 
current windows with high temperature glass consisting of 
(3) para l le l  glass panes. (CCA No. 105) 

Add LEM docking provisions f o r  LOR. 

GUIDANCE & NAVIGATION 

Increase the Guidance and Navigation per recent weight report 
Since NAA does not have weight control responsi- from MIT. 

b i l i t y  f o r  the MIT design, the weight changes in the i r  
Weight and Balance Report w i l l  be considered as authorized 
changes. 

FNVIRONMENTAL CONTROL 

Add a CO2 sensor t o  the ECS as a par t  of t h e  ECS operatiom1 
instrumentation. ( C ~ A  NO. 43) 

Add a surge tank t o  ECS and delete  entry oqgen supply t o  

Deletion of regenerative heat exchanger from the  ECS heat 

provide early mission emergency gas flaws. 

exchanger package. (CCA No. 63) 

(CCA No. 52) 

Decrease pressure suit gas flow requirement fo r  ventilation 
f low from 12 CFM t o  10 CFM. (CCA No. 121) 

EARTH LANDING SYSTEM ' 
I 

Add a dual drogue system ins ta l la t ion  t o  replace the single 
drogue system. (CCA No. 195) 

36 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

INSTRUMENTATION 

COMMAND MODuIlE WEIGHT HISTORY 

WEIGHT EMPTY AUTHORIZED CHANGES 

Increase t h e  PCM output b i t  ra te  f r o m  31,000 t o  51,200 bit/sec. 
T h i s  change was or ig ina l ly  considered t o  have neglibible 
weight a f fec t  but has henceforth been reported by Collins 
t o  cause a seven pound increase. (CCA No. 4 4 )  +7 

Add two batteries t o  provide a source of power, separate from 
t h e  primary D.C. power, t o  init iate pyrotechnic devices. 

(CCA No. 28)  +10 

Delete automatic LES tower ejection M c t i o n  from f l i g h t  sequencer 
f o r  normal missions. (CCA No. 91) -1 

Provide a PLSS batterg charger connection t o  the  Spacecraft 
ba t te ry  charger that will allow charging of the  28 vol t  
ba t te ry  through t h e  bat tery charging se lec tor  switch. 
(CCA No. 82) +1 

COMMUNICATIONS (+33 1 
Add a spacecraft up-data link f o r  the  purpose of providing 

current GOSS data within the spacecraft f o r  display and 
comparison with the  on-board computed data. (CCA No. 54) 

Change the present two speed data storage t o  a three speed 
machine t o  provide f a s t  dump of data. (CCA No. 59) 

CONTROLS & DISPLAYS 

Furnish and i n s t a l l  a clock timer panel a t  the  navigation 
s t a t ion  lower equ ipen t  bay. (CCA No. 84) 

Increaae G h N navigation controls coded t o  controls and 
displays per MIT s ta tus .  

Add rendezvous radar for SBR. 

+35 

-2 

(+I9 1 

+2 

+4 

+13 

TOTAL COMMAND E O D n  WEIGHT EMPTP CHANGJB +474 
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N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MCIDLm WEIGHT HISTORY 

USEFUL LOAD AUTHORIZED CHANGES 

SUITS & PERSONAL EQUIPMENT 

Change the following GF'E (NASA) responsibil i ty items : 

Increase personal radiation dosimeters per NASA 
Crew Systems Meeting Number 19, Action Item 
Number 6. 

Increase PLSS per Hamilton Standard s ta tus .  

Delete i n i t i a l  charge water fo r  coolant, from 
PISS, as t h i s  i t e m  is now carried i n  the 
potable water tank. 

Delete one PLSS consistent with requirements 
for  LOR mission. 

Delete primary oxygen from remaining PUS. 

Increase Pressure Garment Assembly p6r Hamilton 
Standard engineering memo. 

+10 

+72 

-5 

-66 

-1 

+49 

Add a spacesuit mounted conununication, e l ec t r i ca l  
monitoring and telemetry per Hamilton Standard. +2 

Decrease constant wear garments per Hamilton 
Standard. -3 

SCIENTIFIC EQUIPMENT (-170 I 
Delete the requirement t o  carry 170 pounds of s c i e n t i f i c  

equipment i n  the lower equipment bay per NASA direction. 
(CCA No. 186) -170 

TOTAL COMMAND MODULE USEFUL LOAD CHANGES -ll2 
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N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

45 

ITEM 

; +120 

WEIGHT HISTORY 

SERVICE MODULE 

DsIm  AUTHORIZED 1 DESIGN 
COAL 1 CHANGES 

I 1 7-1-64 

Structure 

Environmental Cont 1-01 

Instrumentation 

Elec t r ica l  Power 

Propulsion System 
Engine Ins ta l la t ion  
Propellant System 

Reaction Control 

Communications & Rendezvous Radar 

WEIGHT EMPTY 

Usable RCS Propellant 
Usable Fuel Cell Reactants 
Environmental Control Fluids 
Main Propulsion Helium 
Main Prop. Residuals 
Unusable RCS Propellant 
Unusable Fuel Cell Reactants 

BURNOUT WEJGHT 

Main Propellant 

GROSS WEIGHT 

250 

100 

1203 

606 
2456 

737 

611 
479 
193 
139 
900 
61 
17 

! 
1 250 
; 

100 

1203 

606 
2456 

737 

16 5 

8760 

611 
479 
193 
139 
900 
61 
17 

11160 

45000 

56160 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE md INFORMATION SYSTEMS DIVISION 

SERVICE EIODULE WEIGHT HISTORY 

WEIGHT EWTY AUTHORIZED CHANGES 

STRUCTURFI 

Add structural besf-up required to support the rendezvous 
radar equipment. 

CQMENNICATION & RENDEZVOUS RADAR 

Add rendezvous radar equipmnt consistent with the LOR 
requirements. 

TOTAL SERVICE H O D U S  WEIGHT EMPTY CHANGES 

+40 

(+120) 

+120 

+160 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

COMMAND MODULE 

BLOCK I 

STRUCTURE 

Increase inner s t ructure  honeycomb panels due t o  addition 
of epoqy for void repair. 

Increase heat shield equipment bay wire raceway based on 
redesign f r o m  8maI.l fibergla8 t o  large aluminum raceway. 

loads of the  new e l e c t r i c a l  raceway. 
Increase aft heat shield t russ  members t o  support side 

Decrease ablator  due t o  reducing ablator  thickness required 
by t h e  addition of the  rull boost cover and thermal control 
paint ,  
Block I vehicles. 

This change w i l l  be incorporated in to  the  late 

Provide retention cables for outer hatch per NASA DEZ. 

Increase aft heat shield due t o  adding provisions t o  insure 
that floodable compartments will flood rapidly a t  landing 
per NASA D E I .  

Increase secondary s t ructure  main display panel due t o  
providing hand holds per NASA DEI. 

Provide recovery lifting loop a t  top of forward egress 
tunnel per NASA DE?. 

STABIUZATION & CONTROL 

Add f loa t ing  devices and guide pins t o  lomr equipment 
bay uni t  connectors t o  al low t h e  electronic  units t o  
a l ign  p r io r  t o  connector mating. 

Increase electronic  equipment and connectors due t o  
humidity fixes. 

( -179 

+13 

+12 

+10 

-265 

+3 

+28 

+5 

+2 

+30 

w 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE md INFORMATION 8YeTEMS DIVISION 

POTENTIAL mom cMNm 

COMMAND MODULE 

BIDCK I 

GUIDANCE %c NAVIGATION 

Incorporate Block I-F G & N system. 

Decrease crew couch and r e s t r a in t  harnesses per changes 
resul t ing from Block I DEI 'S.  

ENVIRONMEXTAL CONTROL 

Redesign waste management sptem due t o  changing t o  a new 
urine dump system. 

ELECTRICAL POWER 

Increase in te r ior  floodlights due t o  replacing flood l i g h t s  
wi th  larger  units employing standard filaments. 

Decrease inverters based on Westinghouse s ta tus .  

Increase dead end switch based on current requirement of 
four i n  l i e u  of two. 

REACTION CONTROL 

Add supports for RCS motor fue l  and oxidieer lines requimd 
due t o  vibration per NASA DEI. 

COMMUNICA'KCON 

Add f loat ing devices and guide pins t o  lower equipment 
bay Unit connectors t o  allow t he  electronic Unit8 t o  
a l ign  pr ior  t o  connector mating. 

Provide connection for  swinnner c o d c a t i o n  hardline 
per NASA D E I .  

Replace dummy signal conditioner module with act ive module. 

Increase electronic equipment and conneotors due t o  humidity 
fixes. 

(+201 

+20 

( 4 3 )  

-43 

( + 5 )  

+5 

(+7 1 

+3 

-4 

+8 

(+I9 1 

+19 

(+30 1 

+2 

+1 

+7 

+20 

42 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT CHANGES 

COMMAND MODULE 

BLOCK I 

CONTROLS & DISPLAYS 

Incorporate SPS chamber pressure readout. 

BALLAST 

Add ballast required t o  a t t a i n  an L/D of .42. 

(+G 
+6 

(+270) 

+270 

TOTAL COMMAND MODULE POTENTIAL WEIGHT CHANGES +167 
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N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

POTENTIAL WEIGHT CHANGES 

SERVICE NODULE 

BLOCK I 

STRUCTllRE 

Increase engine mount and backup structure due t o  
s t i f fness  requirement. 

Increase pads for ver t ica l  adjustment due t o  increased 
ablator thickness. 

Increaae upper section of radial  bean due t o  redesign 
due t o  t h e  adjustable pin concept. 

Increase paint requirements per l a t e s t  information from 
Materials and Producibility. 

Increase compression and shear pads on the rad ia l  beams 
due t o  revised calculations of l a t e s t  drawing changes. 

ELECTRICAL POWER 

Increase h e 1  c e l l  water condition sensor per P r a t t  and 
Whitney status. 

Decrease fuel c e l l  per Pra t t  and Whitney status.  

Add dead end switches as it is necessary t o  dead end 
main booster c i rcui ts .  

Increase water glycol per new estimate of volume. 

Increase cryogenic tanks per Beech s ta tus .  

Increase cryogenic hydrogen tank outer she l l  due t o  
elimination of chem-milling. 

PROPULSION 

Incre88e SPS prOpellant based on new misture r a t i o  
tolerance and trapped residuala. 

44 
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+50 

+18 

+15 

+3 

-9 

+2 

+16 

+4 

+15 
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N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

POTEN'X'IAL WEIGHT CHANGES 

SERVICE MODULE 

BLOCK I 

REACTION CONTROL 

Redeaign RCS engine support housing to accommodate 
increased dynamic loads. 

TOTAL SERvI:cE MODULE POTENTIAL WEIGHT CHANGES 

45 

+349 
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

ITEM 

WEIGHT EMPTY 

Structure 

Stabilization & Control 

Guidance & Navigation 

Crew Systems 

Environmental Control 

Earth Landing System 

Ins tnunentation 

Electrical Power 

Reaction Control 

Communication 

Controls & Displays 

USEFUL LOAD 

Scientif ic  Equipment 

Crew Systems 

Reaction Control 

Environmental Control 

CROSS WEIGHT 

Block I1 Weight Reduction Contingency 

B a l l a s t  for L/D = .43 

BWCK If COMMAND MODULE 

ESTIMATED 
WEIGHT 
7-1-64 

623 2 

4468 

207 

370 

391 

339 

694 

ut9 

579 

336 

275 

324 

80 

964 

270 

104 

9670 

160 

220 

10050 

46 SID 62-99-29 



ITEX 

ESTIMATED 
WEIGHT 
7-1-64 

STRUCTURE 
Inner Structure 

Forward Section 
Honeycomb Panels 
Frames, Rings and Hatches 
Fi t t ings and Attachments 

Honeycomb Panels 
Longerons, Frames and R i n g s  
Windows and Hatches 
Fi t t ings and Attachments 

Honeycomb Panel 

Center Section 

A f t  Section 

Ring 
Secondarg Structure 

RH Equipment Bay and Coldplates 
LH Equipment Bay 
Fwd. LH Equipment Bay 
F’wd. RH Equipment Bay and Coldplates 
Main Display Panel and Coldplates 
Lower Equipment Bay and Coldplates 
A f t  Equipment Bay - 
C r e w  Area 
Heat Shield Equipment 

Heat Shield Substructure 
Forward Section 

Honeycomb Panels 
Frames and Rings 

Area 

Fi t t ings and Mechanism 

Honeycomb Panels 
Frames and Rings 
Doors and Covers 
Fit t ings,  Mechanism and Attachments 
A i r  Vent 

A f t  Section 
Honeycomb Panels 
Frames and Rings 
Fi t t ings and Attachments 
Toroidal Assembly 

Center Section 

Ablation Material 
Forward Section 
Center Section 
A f t  Sect ion 

Insulat ion 
Separation Provisions and Attachments 
LEN Docking Provisions 

(998) 
154 

48 
57 
149 

213 
234 
96 
103 

198 
u 9  

79 

23 
19 
96 

162 
70 

5 
31 

(1366) 
- 142- 

84 
17 
41 

685 
285 

90 
177 
117 
16 

360 
47 
84 
48 

539 

TOTAL STRUCTURE 

47 
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ITIN 

BLOCK I1 

DETAIL WEIGHT STA- 

COMMAND MODULE 

STABILIZATION AND CONTROL 

Q 

ESTIMATED 

STABILIZATION AND CONTROL 

Inwer FQuipment Bay 
Rate Gyro Package 
Body Mounted Gyro Packages (2) 
EA Package8 (7) 

Electrical Provieions 
Wiring, etc .  
SCS Power Junotion Box 

TOTAL STABILIZATION AND CONTROL 

WEIGHT 
7-1-64 

(171.7) 
5.2 
J9.2 
u7.3 

(35.3) 
34.7 

.6 

207 0 
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BLOCK I1 

DETAIL WEIGHT S T A W  

COMMAND MODUU 

GUIDANCE & NAVIGATXON 

GUIDANCE AND NAVIGATION 

Electronic Equipment 
Inertial Measurement Unit 
Navigation Base 
Computer 
Power Servo Assembly 
Coupling Display Unit 
Bellows Assembly 

Optical Equipment 
sextant 
Telescope 
Optical Base 
Optical. Eyepieces 

Loose Stored Items 
Film Cartridges (4) 
Eye Relief Eyepieces 

Electrical Provlsions 
Cabling MIT 
Cabling NAA 
Rendezvous Radar W i r i n g  

Coolant Hoses 

TOTAL GUIDANCE AND NAVIGATION 

ESTIMATED 
WEIGHT 
7-14 

(234.0) 
42.0 
18.0 
92.5 
h5.1 
22.9 
13a5 

(53.6) 
18.7 
u.3 
.17.0 

3.6 

(78.3) 
38.0 
23i 3 
17.0 

3’70.0 

49 



BLOCK 11 

ITEM 

cm SYSTEMS 

C r e w  Accessories 
Egress Accessories - Hatch 

DETAIL WEIGHT STA- 

COMMAND MODULE 

CREW s y s m  

Crew Couch Structure & Attenuation 
Center Couch (1) 
Outboard Couches (2) 
Attenuation 

Crew Couch Pads & Restraints 
Pad Assy - Couch 
Harness Amy. - Restraint 
Restraint Assy - Rest Stat ion 
Restraint Lower Equin. Bay 
Sandals - Weightless Reatraint 

Window F i l t e r  Assemblies 

Food Associated Equipment 
Food Storage Boxes 
Water Metering 

Canister Amy - Fecal 
Receptacle Assy - Relief Crewman 

Waste Management System (See ECS fo r  System Wt.) 

Crew Quipment 
Umbilical Assy - C r e u m a q  
Hose Assy. - PISS 0 Recharge 
Electr ical  Umbilicaf - E 4  
Constant Wear Cgnaent Stowage 

TOTAL CREW SYSTPIS 

50 

ESTIMATED 
WEIGHT 
7-144 

( 3 0 . 7 )  
56.7 

157.0 
97.0 

(30.0) 
10.0 
12.0 
4.0 
2.0 
2.0 

(3.8) 

(24.2) 
17.9 

2.8 
2.5 
1.0 
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

ITEM 

ENVIRONMENTAL CONTROL SYSTEM 

ENVIRONMENTAL CONTROL SYSTEM 

Pressure Sui t  Circuit 
Subcontractor Compressor, Heat Exchg., V a l .  & Cont. 
Ducting, Conn., Clamps, & Compr. Sel. Sw. 
CO2 Sensor 
LiOH ByZpass 
Free Condensate Control 

Water-Glycol Circuit 
Subcontractor Res., Evaporator, Pump, V a l .  & Contr. 
Water-Glycol 
Plumbing & Glycol Pump Sel. Sw. 
Pump & Loop for S/M TCS 

Pressure & Temp. Control 
Subcontractor Heat Exchg., Blower, V a l .  & Cont!. 
Ducting & Cabin Blower  Sel. Sw. 

Oxygen Supply System 
Subcontractor V a l .  & Cont. 
Plumbing 
W g e n  Surge Tank 

Subcontractor Potable &Waste Tanka 
Plumbing 
LEX Water Transfer System 

0 

Water Supply System 

Subcontractor Common Items 
Brackets, Plumbing, Elect. Wiring 
Ins t m e n t a t i o n  

Waste Management System 

supports 

Propellant Temperature Control System 

E lec t r i ca l  Provisions 

&mid. Controls - Push Pull 
IQ Purge System 

TOTAL ENVIRONMENTAL CONTROL SYSTEM 
0 

ESTIMATED 
WEIGHT 
7 4 4  

(108 3 
70.8 
15.5 
2.0 
10.0 
10.0 

(82.9) 
35 04 
24.4 
12.6 
10.5 

(19.1) 
16.7 

2.4 

(17.2) 
5.2 
4.5 
7.5 

(32.5) 
24.2 
3 .3 
5.0 

(27.5) 
13.0 
14.5 

(22.4) 

(4.0) 

(7.6) 

(3.6) 
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ITE?4 

EARTH LANDING SYSTEM 

Parachute System 
Drogue Chute System 
Main Cluster 
Pilot Chute System 
Sequencer Control 
Attach Provisions 

BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

EARTH LANDING SYSTEN 

Location Aids 

Forward Heat Shield Release System 

Drogue Disconnect Installation 

Electrical Pgrotechnic Initiation Provisions 

Crushable Honeycomb - Impact Attenuation 

Flotation Bag System 

ESTIMATED 
WEIGHT 
7-1-64 

(576.5) 
68.2 

u 5 . 4  
25.7 
8.7 
43.3 

(9.6) 

TOTAL EARTH LANDING SYSTM 694.0 

SID 62-99-29 



BLOCK I1 

DETAIL WEIGHT STATINEIVT 

COMMAND MODULe 

I N S T R W T A T I O N  

STEM - 
INSTRUMEXTATION 

ESTIMATED 

h e r  Equipment Bay 
PCM 

Remote Equipment 
Sensors 
TV Camera 
TV Viewfinder 

Electrical Provisions 
Inflight Test Electrical Provisions 
Data Distribution Panel 
Instrumentation Electrical Provisions 

LEM Checked (Docked) 
LEN EDS (Stowed) 
Radiation Detection Provisions 

S-IV B EDS 

TOTAL INSTRUMENTATION 269: 0 

53 
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BLOCK I1 

DETAIL WEIGHT STATENEW 

COMMAND MODULE 

ELECTRICAL POWER 

ITEM 

ELECTRICAL POWER 

Energry Source 
Battery - Re-Entry (2) 
Battery - Post Landing (1) 
Battery Vent System 

Power Conversion 
Inverter (3) & Control 
Battery Charger & Controls 
DC-DC Converter 

Power Distribution & Control 
D-C Power Panel Assy 
A-C Power Box Assy 
Battery Circuit Breaker Panel 
Lower Equipment Bay Panel 
Terminal Distribution Panel (Bus ) 
Circuit Breaker Panel 
Electr ical  Transmission (Wiring, Connectors, 
Ground Power Provisions 
Power Control Panel Connectors 
Instal la t ion Provisions 
Phase Correcting Capacitor 
Inverter Bus Selection Control 

Cond., Sup.) 

Electr ical  Common Ut i l i t y  
Electr ical  Transmbsion (Wiring, Conn., Cond. , & sup. ) 
Right Hand Circuit Breaker Panel 
Left Hand Circuit Breaker Panel 
Lighting Equipment 
Lighting 
Adapter Separation System 

Circuit Utilization Package 
Sequencer 
Instal la t ion Provisions 
C/M t o  S/M Separation System Wiring & Hardware 
SPS Electrical  Provisions - S/M 
RCS Electr ical  Provisions - S/M 
Booster S/C Separation Sequencer 
Fuse Box Amy. 
Cryogenic Sye. Wiring 
Humidity Fix 

c - I  n 1 .  - * 
Lc13 3UlJUKUbAUII d y e  bUIU 

TOTAL EUCTRICAL POWER 

54 

ESTIMATED 
WEIGHT 
7-1-64 

( 5 5 . 8 )  
36.2 
18.1 
1.5 

4.0 
4.0 

(ll8.2) 
7.6 

10.5 
3 -4 
4.2 
9.6 
4.7 

23.7 
4.5 
3 -0 

10.0 
6 .O 
1.0 1 

(280.0) 
106.6 
17.1 
10.9 
6.5 
2.5 
2.5 .- .1 

A2.L 

6.3 
39.1 
13.3 

7.2 
17.3 
11.1 

5.0 
6.0 
5 8 5  

10.0 

579.0 
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ITEM 

BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND MODULF: 

REACTION CONTROL SYSTEM 

ESTIMATED 
WEIGHT 
7-1-64 

REACTION CONTROL SYSTEM 

Propellant System 

Olddiser System 
Tanks & Expulsion Devices 
Plunbing, Fi t t ings & Insulation 
Valves & Regulators 
Sensors 

Fuel System 
Tanks & Ekpulaion Devlces 
Plumbing, Fi t t ings & Insulation 
Valves & Regulators 
Sensors 

Pressure System 
Tanks (4500 p s i )  
Plumbing, Fi t t ings & Insulation 
Valves & Regulator8 
Sensors 

Engine System 
Engines 
Nozzle Ektension 

Elec t r ica l  Provisions 
Switching Panel 
Wiring 

Dumping System 
Valves & Supports 
Controls & Electr ical  Provisions 
Plumbing & Fit t ings 
Miscellaneous 

TOTAL REACTION CONTROL SYSTEN 

14.7 
11.4 
10.3 

.5 

35.8 
13.6 
u . 4  
10.3 

0 5  

(56.4) 
10.5- 
4.8 
38.6 

2.5 

(33.7) 
21.4 
12.3 

12.0 
5 .O 
2.0 

336 .O 

5 5  
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BLOCK I1 

DETAIL WEIGHT STA- 

COMMAND MODULE 

COMMUNI CATIONS 

ITEM 

COMMUNICATIONS 

Irmer Bay 
Unified S-Band 
S-Band Power Amplifier 
HF Transceiver 
VHF AM Trans. - Rec 
Signal Conditioner 
Recorder 
Audio Center 
Premodulation Processor 
Central Timing -pent 
Up Data Link 
VHF Rec. Bea. 

Remote Equipment 
VHF-HF Recovery Antenna & Transmission 
2-KMC High Cain Antenna T r a n d s s i o n  Lines 
2-KMC Omni Ant., Trans. & Ins t l .  Prov. 
VHF Trans. Lines 

Elec t r ica l  Provision8 
Elec t r ica l  w i r i n g  
Data Distribution Panel 
coax 
Connectors - Coax 
wiring High Gain Ant, 

Supports 

TOTAL COMMUNICATIONS 

NOTE: Early Block I1 f l i g h t s  w i l l  contain Gband +35.5 pounds. 

(179.9) 
29.0 
30.0 

7.0 
10.2 
43.0 
25.1 
6.5 
11.0 

6.5 
10.0 
1.6 

(54.2) 
13 .O 
4.4 

32.3 
4.5 

(40.4) 
21.6 
1.5 
5.2 
6.1 
6 .O 
( 0 5 )  

27540 
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ITEM 
ESTIMATED 

WEZGHT 
7-1-64 e XAIN DISPLAY PANEL 

Main Display Panel 
SCS Mode Select 
Delta Velocity 
Flight Director 

Control Stat ion 

Attitude Indicator 
Attitude Set and G i m b a l  Position Displays 
SPS Gimbal Actuator 
Entry Monitoring Indicator 
Launch Vehicle Emergency Detection System 
Naster Caution and A b o r t  L t .  
Barometric Indicator 
Event Timer 
Mounting Panels 
Rendezvous Radar Panel 
L E M D & C  
Docking Provisions 
S-IV B Prop. M g m t .  & Contr. 

Audio Panel 
A b o r t  Ught  
Reaction Control 
CMT Readout 
ECS Cages and Controls 
C r e w  Safety Controls 
High Gain Antenna Control 
Cryogenic 
Caution and Warning Display 
Mounting Panels 
Radiation Display 

Communications Control Panel 
Master Caution Lights 
Power Distribution 
Fuel Cells Control8 
Service Propulsion 
Oxygen Warning 
Mounting Panels 

Bus Switches 
Audio Panel 
Lighting Control 
Mounting Panels 

Mission Sequence Controls 
Lighting Control 
Audio Panel 
SCS Power Control 
Mounting Panels 

Main Display Panel Center Stat ion 

Main Display Panel System Management Stat ion 

Main Display Panel RH Console 

Main Display Panel LH ConSOle 

TOTAL MAIN DISPLAY PANEL 

(80.6) 

4.3 
12.9 
10.0 

05 
23.0 
6.2 

.3 
1.8 
1.5 
2.4 
7.0 
1.0 
2.2 
3.0 

(53.9) 
1.2 

02 
10.5 

08 
5.3 
1.6 
5.0 
5.9 
9.8 

10.1 
3.5 

(30.5) 
5.7 

02 
6.1 
3.2 
7.4 
.1 
7.8 

(10.5) 
5.7 
1.2 
1.6 
2.0 

1.0 
1.6 
1.2 
2.2 
1.9 

4.5 

( 7 . 9 )  
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

CONTROIS AND DISPIAYS 

ITEM 

Lower Equipment Bay 
Lighting Control Panel 
G & N Controls and Displays 

Map and Data Viewer 
Display and Control - Navigation 
Display and Control - Computer 

Left Hand Forward Equipment Bay 
Clock 
Event Timer 
Mounting Panel 

Crew Area Controls 
Manual Control - Rotation 
Manual Control - Translational 

Caution and Warning 
Detector 

Elec t r ica l  Provisions 
Rl ectrical Wiring 
SCS/G & N Display Junction Box 

TOTAL REMOTE EQUIPMENT 

TOTAL MAIN DISPLAY PANEL 

TOTAL CONTROLS AND DISPLAYS 

9.6 
19.8 
20.4 

ESTIMATED 
WEIGHI 
7-1-64 

(17.7) 
10.0 
7 *.7 

(54.8) 
54.1 
07 

u0.6 

183 04 

324.0 

0 
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND MODULE 

USEFUL LOAD 

ITEN 

CREk SYSTEMS 

Government Furnished Equipment 
Crew (50,, 70, 90) 
Spacesuit Amy. (SSA) 

Pressure Garment Assy (PGA) 
Torso Assy. 
Helmet Assy 
Themal Assy 
Constant Wear Garment 
Urine and Feces Assy. 

129 . 2 
73.9 
25 03 
22.8 
2.6 
4.6 

Portable Life Support System (PES) (2) 110.4 
Back Pack (100.0) 

Water (Initial Charge) 10.0 
Oqgen (Initial Charge ) 1.8 

System Equip. 81.2 
LiOH Cartridge (Charged) 7.0 

Emergency 02 System (Charged) (10.4) 

Communications, Electrical Monitoring & 12 bo 

Telemetry (CEMT) 
Suit Mounted (3) 2.4 
Back Pack Mounted (I) 9 

Constant Wear Garments (6) 

Instrument Assy. - Biomedical Sensors & Preamplifier 

Dosimeter - Radiation, Personal 
Whole Body Tissue Dosimeter 
Extremity Dosimeter 
Charger Reader 

Food & Food Packaging 

Food (Based on NAA Type)  
Package Set 
Drinking Water Probe 

59 

9.0 
1.1 
1.7 

ESTIMATED 
WEIGHT 
7-1-64 

5.3 

2.0 

11.8 

$8.3 
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BLOCK 11 

DETAIL WEIGHT STATEMENT 

COMMAND M O D m  

USEFUL LOAD 

ESTIMATED 

CREW SYSTEMS (CONT.) 

Government Furnished Equipnent (Cont. ) 

Medical Equipent 

Medical Kit - Dressing, h e r g .  
Medical Kit - Medication, &erg. 
Instrument Set - Physiological Monitorin& 

~urvival Kit (ConteQts) (3) 

One Man Life Raft 
Sea Dye Marker (24 Hr) 
Water Container 
Water 
Desalting Kit 
Signal Mirror 
Transceiver 
Sunglas se s 
F i r s t  Aid Kit 
Flare Set 

(The above items are per NAA/NASA Definition) 

Knife - Survival 
Life Vests 
Balloon K i t s  
Light Assy - Survival 
Light Amy - Location C/M 

ACR Strobe Light 
cornpal38 
S p a r e  Lighter 
Nylon Cord 
sswing K i t  
Fishing K i t  

,Whistle 
Waohete 

(The above items are per NAA Definition) 

(The above items U s t e d  by NASA i n  Lt r .  
3056 MA ( 5  March 1964) are not being 
carried weightwise u n t i l  def ini te  requirement 
is eatablishwi) 

60 

5.5 

-4  
3.7 
1.k 

67.2 

18.0 
6.4 
1.2 

18.0 
2.9 
1.2 
14.0 
.2 
06 
08 

1.1 
0.8 
0.6 
0.4 
1.0 

0 - - 
- - - 
0 

SID 62-99-29 
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

COMMAND M0DUT.E 

USEFUL IDAD 

ITEM 

CREW SEW (CONT.) 

NAA - SgeID Furnished Equipment 

Survival K i t  Containers (3) 
Crew Accessories 

Flight K i t  Assy (2) 
Tool Set - Inf l ight  Maint. 
Light Assy - Portable 
Crew Optics 

Crewman Equipment 

Belt Assy - Inf l ight  Tool Set 

Food Associated Equipment 

Mouthpiece - Food Personal 

Personal ~ommunications (3 ) 

Bump Helmet 
Electronics 

Personal Hygiene Equipment 

Cleansing Pad Set 
Dentifrice Set  - Ingestible 
Shaver Assy (1) 

Storage Container - Personal Hugiene 
T-1 Assy - Ut i l i t y  

Medical Kit Container 

Waete Uanegement 
Bag Set - FeaaI&O8i8 

TOTAL CREW S Y S m  0 
61 

6.0 
3.5 
3.0 
6.0 

1.0 

2.0 

3.9 
1.2 

6.0 
0.1 
0.8 
0.8 
3.0 

ESTIMATED 
WEIGHT 
7-14 

(54.3 1 
10.5 
18.5 

1.0 

2.0 

5 01 

10.7 

9a.0 
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ITEM 

REACTION CONTROL 

Usable Propellant 

BLOCK I1 

DETAIL WEIGHT STA-T 

COMMAND MODULE 

USEFUL LOAD 

ESTIMATED 
WEIGHT 
7-1-64 . 

Residual Propellant 
Trapped - System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

ENVIRONMENTAL CONTROL 

Lithium Hydroxide 
Activated Charcoal 
Containers for L i O H  & Charcoal 
Oxygen - Re-Entry 
Water-Earth Orbit Cooling & D+$nking 
Water-Boost Cooling 
Water-hergency Re-Entry Cooling 
Chemical Dieinfectant 

SCIENTIFIC EQUIPMENT 

TOTAL This Page 

TOTAL CFUM SYSTEN 

TOTAL USEFUL U A D  

30.8 
2.7 
7.8 
2.7 

62 SID 62-99-29 

(270 .O 

225.0 

u.0 

1.0 

(104.0) 

72.0 
2.6 
8.2 
3.7 
3.5 
4.0 
6.0 
4.0 

(80.0) 

454.0 

984 -0 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

SUMMARY 

ITEM 

WEIGHT EZ4pTT 

Structure 

Environmental Control 

Instrumentation 

Electrical hwer 

Propulsion 

Reaction Control 

Communication & Rendezvous Radar 

USEFUL LOAD 

Reaction Control 

Electrical Power 

Environmental Control 

Propulsion 

ESTIMATED 
WEIGHT 
7-144 

7565 

2310 

205 

U1 

U32 

2730 

527 

220 

$38 

503 

208 

866 

BURNOUT WEIGHT 

Block IJ. Weight Reduction Contingency 

BLOCK I1 SERVICE MODULE 10l30 
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BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

STRUCTURE 

ITEM 

Basic Body Structure 
Honeycomb F'anele 
Frames and Rings 
Access Doors 
Fittinge and Attach Part8 
Radlal Beam 
Internal Partitions 
Forward Bulkhead 
Aft Bulkhead 
RCS Panels 

Secondary Structure 
Tank Support Shelf 
Engine Support Structure 
Antenna Support Structure 
Aft Heat Shield 

Insulation 

Separation Provieions and Attachments 

Fairing - C/hf to S/k 

Miscellaneous 

Meteoroid Protection 

Passive Temperature Control 

ESTIMATED 
WEIGHT 
7-14 

68 
300 
1J.4 

(39) 

TOTAL STRUCTURE 

- 'Y 
c*.. : 8& ' . 

SID 62-99-29 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

ENVIRONMENTAL CONTROL SYSTEM 

ESTIMATED 
WEIGHT 
7-1-64 

ENVIRONMENTAL CONTROL SYSTEX 

Freon Circuit 
Subcontractor Valves & Control8 
Plumbing and Supports 
Freon 
Space Radiator (Outer Skin) 
Wiring 

Water Supply System 
Plumbing and Hardware 

Oxygen Supply System 
Plumbing and Supports 

Common Items 
Supports (SUD) 
Wiring 

0 

TOTAL ENVIRONlENTAL CONTROL SYSTEM 

65 

(190.0) 
80.5 
20.5 
10.0 
74.0 

5.0 

(6.6) 
6.6 

(3 0 )  
3.0 

~ 

205.0 

SID 62-99-29 



BUCK I1 

DETAIL .WEIGHT STA'IEMENT 

SERVICE MODULE 

INSTRUMEXTATION 

INSTRUMENTATION 

Instrumentation 

Electrical Provisiona 

Supports 

Radiation Detection 

ID4 Monitoring In Stowed Position 

TOTAL INSTRUMENTATION 

66 
SID 62-99-29 

ESTIMATED 
WEZGHT 
7-1-64 

(29.0) 

(82.0) 

(5 .0 )  

(3.0) 

(22.0) 

141.0 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

ELECTRICAL FOWER 

ITEM 

ELECTRICAL POMER 

Fuel Cel l  Power System 
Fuel Cell Power Pack (Incl. Mount Instrumentation) 
Intennodular - Radiator Plumbing 
Fuel Cell Module Mount Attach 
Fuel Cell & System 

Subcontractor Components 
Plumbing and Valves 

Fuel Cell and ECS 02 System 
Subcontractor Components 
Plumbing and Valves and Supports 

Water Glycol - Fuel Cell  Heat Transfer System 
Elect. Wiring - Supercrit ical  Cas 
Space Radiator (Outer Skin) 
Fuel C e l l  Module Stabil ization Webs 
Fuel Cell Plumbing Supports 
Valve Module Control Box (Cryogenic Gas) 

Power Distribution 
Electr ical  Transmission 
Power Distribution Box 

Elec t r ica l  Common Utility 
Elec t r ica l  Transmission 
Sequencer 
Adapter Separation System 
C/M t o  s/M Separation System 
Pyrotechnic In i t i a t ion  
Prod sions 
US  Separation System Wiring & Hardware 
Shape Charge Amy. 

ESTIMATED 
WEIGHT 
7-1-64 

(1223.3) 
738 9 
47.5 
1.1 

151.6 
5.7 

176.8 
32.3 
7.0 
7.7 
40.5 
2.9 
6.0 
5.3 

(80.9) 
50.1 
30.8 

(127.8) 
47.6 
28.0 

1.4 
2.5 
12.0 
9.9 
6.4 

20.0 

TOTAL ELECTRICAL POWER 

67 

l432.0 

SID 62-99-29 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULE 

MAIN PROPULSION 

ITEM 

MAIN PROPULSION 

Propellant System 
M d i z e r  System 

Tanks & Doors 
Skirts  
Plumbing, Fittings & Insulation 
Valves 
Quantity Indication 
M u r e  Ratio Control 
Supports - Plumbing & Equipment 
Retention Reservoir 

Fuel System 
Tanks & Doors 
Skirts  
Plumbing, Fittings & Insulation 
Valves 
Quantity Indication 
Supports - Plumbing & Equipnent 
Retention Reservoir 

Pressure System 
Tanks 
Tank Supports 
Plumbing, Fittings & Insulation 
Valves, Regulators 8t Heat Exchanger 
Supports - Plumbing & E@ipnent 

Engine System 
Enshe 
~ loeeouts  - ~hroats to s/M 

Electrical W i r i n g  

TOTAL XAIN mRIIs1oN SYSTEM 

68 

~- 

ESTIMATED 
WEIGHT 
7-1-64 

(1261.0) 
703 03 

483 .o 
59.8 
53.0 
4.5 

25.5 
14.0 
41.5 
22.0 

557.7 
401.0 
33.2 
42.0 
4.5 
25.5 
30.5 
21.0 

(730.0) 
584.0 
30.0 
24.0 
54.0 
38.0 

(710 0) 
685.0 
25.0 

(29.0) 

2730.0 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE M O D W  

REACTION CONTROL 

ITEM 

REACTION CONTIEDL SYSTEN 

Propellant System 
M a z e r  System 

Tanks & Equlsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 
supports 
amtity 

Fuel System 
Tanks & Expulsion Devices 
Plumbing, Fittings & Insulation 
Valves & Regulators 
Sensors 
supports 
Quantity caging 

Pressure System 
0 

Tanks (4500 psi)  
Plumbing, fittings & Insulation 
Valves & Regulator8 
Sensors 
Supports 

Engine System 
Engines 
Supports & Insulation 

Structural Provisions 

Electriaal Provisions 

ESTIMATED 
WEIGHT 
7-1-74 

33.4 

12.0 
3.0 
18.2 
17 ,O 

$ 0  5 

30 .6 
8.5 
12.0 
3 00 
18.2 
16.0 

(117.2) 
75.2 
42.0 

(72.0) 

(27.4) 

TOTAL REACTION CO-L SYSTEM 527 .O 

69 
SID 62-99-29 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

SERVICE MODULF, 

CONMUNICATIONS & RENDEZVOUS RADAR 

ITEM 

COMMUNICATIONS 

Remote Equipnent 
High Gain Antenna 
Locking Provisions - High Cain Antenna 
Boom - High Cain Antenna 
G i m b a l  - High Gain Antenna 
Earth Sensor - High Gain Antenna 
VHF Antenna and Trans. 

Electr ical  Provisions 
Wiring - Common Ut i l i ty  
C o a x  & Connectors - High Gain Antenna 

supports 

RENDEZVOUS RADAR 

Rendesvoua Equipnent 
Radar Package (GAEC) 
X-Band Dish Ant. (GAEC) 
Antenna Boon ( M C )  
Antenna Actuation Mechanism (GAEC) 
X-Band Tras. Lines & Suppt. 

Transponder Equipent 
Transponder (GAEC ) 
X-Band Flush Mntd. chrni Ant. (3) 
X-Eland Trans. & Supports 
uipiexer dt nr Swi~cn 

supports & Cooling Provisions 
Rendezvous Equipment 
Transponder Equipment 

Elec t r ica l  Provisions 
Rendezvous Equipent 
Transponder Equipent 

TOTAL COMMUNICATION & RENDEZVOUS RADAR 

70 

ESTIMAIP) 
WEIGHT 
7-1-64 

(95 0) 

70.0 
12.2 
3.0 
8.0 
12.0 
4.8 
30.0 

24.0 
14.0 
10.0 

30.0 
20.0 
8.0 
6.0 
3.8 

36.6 
18.0 

12.6 
3.0 
q n  
d * "  

9-6 
5.0 

6.0 
3.0 
3.0 

220.0 

SID 62-99-29 



ITR4 

REACTION CONTROL 

RCS Propellant 
Usable 
Residual 

Trapped System 
Mixture Ratio 
Expulsion Efficiency 
Loading Tolerance 

RCS Helium 

BLOCK I1 

DETAIL WGIGHT STATEMENT 

SERVICE MODULE 

USEFUL LOAD 

790.0 
45.0 

4.0 
9 -0 
24.0 
8.0 

ELECTRICAL POWER (Normal Mission) 

W r o g e n  - Supercritical Gas 
Usable (Electrochemical Incl. Tolerance) 
Unusable (Residual & Instrument Error) 
Emergency Provisions 
Expended (Leakage & Purge) 

Oxygen - Supercritical Gas 
Usable (Electrochemical Incl. Tolerance) 
Unusable (Residual & Instrument Error) 
Ehergency Provisions 
Expended (Leakage & Purge) 

ENVXRONMENTAL CONTROL (Normal Mission) 

Oxygen - Supercritical Gas 
Usable (metabolic ) 
Unusable (Residual & Instrument Error) 
hergency Provisions 
m e n d e d  (Leakage, LEM, PUS, Repress.) 

PROPUISI ON 

Main Propulsion Helium 
Main Propellant Residuals 

Trapped - System 
Trapped - Engine 
Mixture Ratio ,Tolerance 
Loading Tolerance 

ESTIMATED 
WEIGHT 
7-1-64 
(838.0) 

TOTAL USEFUL ILIAD (Less Main Propellant) 
0 

46.0 
3 02 
4.7 
4.6 

444.5 
377.0 
17.5 
U.0 
6.0 

( 208 . 0) 
208.0 

239.0 

293.0 
67.0 

190 . 0 

(866.0) 

77.0 
789 *O 

W5.0 

SID 62-99-29 



DETAIL WEIGHT STATEMENT 
LAUNCH ESCAPE SYSTPI 

1 ELECTRICAL POWER 

STRUCTURE 

I C / M  BOOST P€XITEZTION COVER (SOFT) 

Tower A s  8 y 
Escape Motor Skirt 
Canard & Structure 
Nose Cone 
A t  tachlng Parts 
Tower Insulation 
Skirt Insulation 

SEPARATION PROVISIONS 

BALLAST 

PROPULSION 

Escape Motor 
Jettison Motor 
Jettison Motor Skirt 
Pitch Control Motor 

TOTAL LAUNCH ESCAPE SYSTEM 

ESTIMATED 
WEIGHT 
7-1-64 

0.239) 

301 
208 
560 
35 u 
U 1  
10 

(729) 

(5349) 

4774 
434 
92 
49 

(7935) 

SID 62~99-29 



BLOCK I1 

DETAIL WEIGHT STATEMENT 

ADAPTEX 

Structure 

ITEM 

Basic Body Structure 
Honeyconb Panels 
Longeroas 
Frames k Rings 
Access Doore 
Fittinge & Attaching8 Parts 

Secondav Structure 
LEX Supports 

Insulation 

Separation Provieions & Attach 

Paint 

Propellant Dispersal System 

Electrical Provisions 

TOTAL ADAPTER 

ADAPTER 

SUMMARY 

73 

ESTIMATED 
WEIGHT 
7-1-64 

2512 
46 

306 
50 
76 

55 

20 

3675 

SID 62-99-29 


